Unfolding of the tetrameric loop deletion mutant of ROP protein is a second-order reaction.
Comprehensive kinetic studies were carried out on the unfolding properties of RM6 as a function of GdnHCl concentration and temperature. This protein is a mutant resulting from the dimeric wild-type CoLE1-ROP protein by deletion of 5 amino acids (Asp 30, Ala 31, Asp 32, Glu 33, Gln 34) in the loop of each monomer. The deletion has dramatic consequences. The dimeric 4-alpha-helix structure characteristic of the wild-type protein is completely reorganized and the RM6 structure can be described as a tetrameric alpha helix of extended monomers without loops. These extraordinary structural changes are accompanied by an enormous increase in transition temperature from 71 to 101 degreesC. These features have been discussed in a separate publication (1). The remarkable change in thermal stability of RM6 should be reflected in significant changes in the folding rate constants. This was observed in the present unfolding studies. Decay of tetrameric RM6 was monitored by circular dichroism (CD) and fluorescence to probe for changes in both secondary and tertiary structure, respectively. The identity of the kinetic parameters obtained from the two techniques supports the view that secondary and tertiary structure break down simultaneously. However, the most intriguing result is the finding that unfolding of tetrameric RM6 can be described very well by a second-order reaction. The magnitude of the second-order rate constant k2 varies dramatically with both temperature and denaturant concentration. At 25 degreesC and 6.5 M GdnHCl concentration k2 is 4200 L.(mol of dimer)-1.s-1, whereas at 4.4 M GdnHCl a value of k2 = 0.9 L.(mol of dimer)-1.s-1 is observed. Correspondingly, apparent activation enthalpies show a strong increase from DeltaH# = 29.1 kJ.mol-1 at 6. 5 M GdnHCl to Delta H# = 79.7 kJ.mol-1 at 4.4 M GdnHCl. A mechanism involving a dimeric intermediate is suggested which permits a consistent interpretation of the findings.